G -a graph The m-iterated line graph L m (G) of G: L 0 (G) = G, L 1 (G) = L(G), L m (G) = L(L m−1 (G)).
h(G) -the hamiltonian index of G:
the smallest integer m such that L m (G) is hamiltonian.
Theorem A [Chartrand, 1968] . 
B(G): the set of branches of G,
B 1 (G): the subset of B(G) in which at least one endvertex has degree one.
G − S (for S ⊂ B(G))
: the subgraph obtained from G by deleting all edges and internal vertices of branches of S.
Branch cut: S ⊂ B(G) such that G − S has more components than G.
Branch-bond: a minimal branch cut.
BB(G): the set of branch-bonds of G.
A branch-bond is odd if it consists of an odd number of branches.
The length l(S) of a branch-bond S: the length of a shortest branch in S.
and S is odd}.
Theorem B [Xiong, Broersma, Li and Li, 2004] . Let G be a connected graph that is not a path. Then 
For a graph G and a positive integer m ≥ 2:
s (G) -the components of the graph obtained from G by removing edges and interior vertices of all branches of length at least m
(G) is a graph, i.e. has no parallel edges.
Delete all cycles with all vertices except one of degree 2 (i.e., all cycles that are endblocks). (G) has a spanning eulerian subgraph}.
The Hamiltonian Problem (HP): is a given graph G Hamiltonian?
The HP remains NP-complete even if restricted to cubic graphs (the Cubic Hamiltonian Problem, CHP), to line graphs (the Line Graph Hamiltonian Problem, LHP).
Theorem G [Garey, Johnson, Tarjan, 1976] . It is NP-complete to decide whether a given cubic graph is hamiltonian.
Theorem H [Bertossi, 1981] . It is NP-complete to decide whether a given line graph is hamiltonian.
3-LHP: the LHP restricted to graphs G with maximum degree ∆(G) ≤ 3, remains NP-complete:

Corollary 1. It is NP-complete to decide whether the line graph of a given graph G with ∆(G) ≤ 3 is hamitonian.
Proof. 1. The problem obviously is in NP.
We reduce CHP to 3-LHP. G -a cubic graph G, G
-the subdivision of G, i.e. the graph obtained by subdividing each edge of G by a vertex of degree 2. (1) ) is isomorphic to the graph obtained from G by replacing each vertex by a triangle (sometimes also called the inflation of G). (1) ) is hamiltonian. HAMIND ∈ NPC implies that finding h(G) is NP-hard.
L(G
Straightforward to check: G is hamiltonian ⇔ L(G
HAMIND remains NP-complete even for fixed value of k, restricted to input graphs of small degrees:
Proof. For k = 1 the result follows from Corollary 1. Hence we suppose that k ≥ 2. 
Reduction CHP to (3, k)-HAMIND.
G -a cubic graph, G(k) -the k-th subdivision of G (add to every edge k vertices of degree 2)
We show:
(G(k)) cannot be hamiltonian (remaining vertices of degree 2).
We use Theorem F.
By the construction of G(k):
(G(k)) has a spanning eulerian subgraph.
(G(k)) = G, G is cubic, and a spanning eulerian subgraph of a cubic graph is a hamiltonian cycle.
Thus:
HAMIND is NP-complete also if k is a part of input data. Hence it is sufficient to verify the condition (III) for all induced subgraphs H 1 ⊂ H such that every component of H 1 is a component of H.
Can be done by the following construction:
H -the graph with V (H) = {H (1) , . . . , H 2. Reduction CHP to 3-HAMIND: the same as in the proof of Theorem 2.
}, E(H) = {H
